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(54) PRODUCTION OF UQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PURPOSE: To prevent a sealing defect by uniformly distributing spacers 
over the entire part of a liquid crystal panel at the time of sealing liquid 
crystals between substrates by a vacuum dropping method in the process 
for producing the liquid crystal display panel formed by dropping a liquid 
crystal material between the substrates and sealing the liquid crystal 
material between the substrates facing each other. 
CONSTITUTION: The max. diameter of the spacers 5 adhered and fixed 
between a pair of the substrates 1 and 4 is smaller by at least 0 2 to 0 6u 
m than the thickness of the liquid crystal layer held between the 
substrates 1 and 4. The spacers 5 are coated with adhesives and the 
viscosity of the sealing material 2 for sealing the liquid crystals is 
specified to >50000cps. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

2 been translated by computer.So the translation may not reflect the original precisely 

2. ••** shows the word which can not be translated. F^^v^iy. 
3.1n the drawings, any words are not translated. 




[Claiin(s)] 

l^K "^7^^^^ niethod of the liquid crystal display panel characterized by providing the following TTie 
process which applies a sealant to the fie d by the side of one f at least 1 electrorfe fnrmaHnn Jn IL I ^°"°^'"£- ^ '^^ 
ainongd.esu^^^^^^^^ 

4 to 1 2% to the liquid crystal layer thickness which it is going to form and control between A^Ses of a7 
^orementioned couple adhere and fix to the field by the side of one electrode formation Tf Ae s toS of Ae 
aforemendoned couple. The process which trickles liquid crystal material on the field b^the side ofX 
aforementioned elecfrode formation surrounded by the aforementioned sealant. The pro^ Xch flie field bv the 
of the one afor«nenboned pair of each electrode formation of a substrate is made to ^ pU^ up uJdt ^LulS 

srn^rft^aSSSie.^"^"^^^^^^ 

[Clami 2] The aforonentioned particle is the manufacture method of the liquid crystal display panel accordine to claim 

S'il^i r^}"^^'^' method of the liquid crystal display panel characterized by providing the following The 
process at which viscosity applies the sealant of 50000 or more cps to the field by the side of o«e Tlt \lZ^LL^. 

into the held by the side of the aforementioned electrode formation surrounded by the aforementioned ^!,]StS 

counter, piles up under reduced pressure, extends the aforementioned liquid crystal material and fomi^ the 

aforemaitioned liquid crystal layer between the substrates of the aforer^entio^ couplf 

[Clami 4] The manufacture method of the liquid crystal display panel characterized by providme the foUowina The 

irJ^ J/«*^d« formation among the substrates of a couple. The process of the aforementioned seiant bv the side 
of electrode formation of the aforementioned substrate which trickles Uquid crystal maS vriSt Me linSt 
most. TTje process which the field by the side of each electrode formation of SbSSS^of Ae^o^Son^^^^^ 
IS made to counter, piles up under reduced pressure, extends the aforementioned M c^staTm^ 
aforem«itioned liquid crystal layer between the substrates of the aforementioned cSk ' 
[Cbrni 5] The manufacture method of the liquid crystal display panel according to clL 4 characterized bv leaving 
and excising the No. 1 [ at least ] inside of the frames which c^iJsist at least one side ofSie Ste ofSie ^ 
aforem«it,oned couple of the aforementioned sealant after closing the aforemenS hSS ma^rial 
[Clami 6] The manufacture method of the liquid crystal display pinel characterized by SSe foUowt^ The 
process which tnckles liquid crystal material into the field by Ae side of the aformSX e^^e foZ^n„ 

couple the frame which consists of an optical hardening type sealant, airang^ a shading means ne^X SeofX 
frame, ^d consists of this sealant. The process which the field by the side of each eSS^on ofTe L^^^^^ 
ome^imentioned couple is made to counter, and is piled up'under reduced ^^e pr^sTwwStT 
madiated [process ] at the aforementioned sealant and stiffens this sealant ^ ^ * 

[Claim 7] The manufacture method of the liquid crystal panel according to claim 1 3 4 nr niiar».t»w,^ i, ^ 

umiormiy, and this liquid crystal material contamer. and opens and closes these liquid crystal f^d holes. 



* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Desaiption of the Invention] 
[0001] 



[todustnal Application] this invention relates to the manufacture method of the liquid crystal display panel which 
clos« and forms liqmd crystal material between the substrates which trickle liquid crys^ mat JaTLL a ubs^te and 
comter it m more detail about the manufacture method of a Uquid crystal display pmel 

pescription of Ae Prior Art] The liquid crystal display is used in the latus field as display from points like thickness 
IS thmly lightweight and there is little power consumption. The liquid crystal panel for di^laSe cha^^^^^^ 
pirtijre which are tiie prmcj,al part of a liquid crystal display has the first substrate in wte^h Ae^^S Sode 

riori:g&t:s^^^ 

[0003] As a rnethod of enclosing liquid crystal between the substrates of a couple, th«e are a vacuum pouring-in 
method and the vacuum dropping pouring-in method, for example. The vacuuiS pouring-in methoTSK tl^ 
subshates at mtervals of predetemiined on both sides of the closure member of the shape ofTCe wWcK opening 
m part, and constitutes an emp^r cell. If put this empty cell into a chamber, and opening of an e^ty^U is 
continuously changed mto a reduced pressure state the interior and dipped in liquid crystal materi^n^x^ iritiogen etc 

S^^oTt'^^tv^'^^^^ 

pressure of an empty ceU and the atmosphenc pressure in a chamber is absorbed and fiUed up with liquid crvstal 
material m an empty cd . For example, it is proposed by the Provisional-Publication-No. 62-Nn9SoSreport 
LSr'"";' T'^"^ u '^'^"S a large-sized liquid crystal panel, the purge tiZg for ^ 

makmg the inside of a chamber mto a vacuum starts for a long time. Moreover, L order to dip an emph/^1 reouired 
hatchet cost becornes [ a lot of liquid crystal material ] high. Moreover, it takes the time L eCZkh dosS 
opemng after liqmd crystal enclosure, and the time and effort which wkes the liquid crystol X^g to fte 

^ IS the perspective diagram havmg shown roughly the closure process of the liquid crystal broken into the vacG^ 
topping pourmg-m method, and is drawing^ (a). - (c) It is eadi process, resp^vely 

[0005] temgi (a) It adheres to the sealant 22 which consists of an optical hardening type resin on the first substrate 
LT^^Ir^ v*^; P^xel e ec^ode^ tl^TTT dement, the orientation film, etc. then in t^shape o?" fr^it^' 
hquid crystal 23 is dropped mside the frame of this sealant 22. Moreover, the transparent electrode and the orie^tetion 
film are fornied also m the second substrate 24, and the field by the side of the tran^arent^lec^ode formti^^ 

the spacer (not shown) is sprinkled umformly. This spacer is an ahnost spherical partide with a diameter of several 
micromet^ which consists of a resin etc.. and when the first and the seLd subLte 2lld 24 ^^de to ri^ it is 
r^T^'^'f T^"^ ^^"^ 21 and 24 (gap) over the whole panel. ' 

K ^, 6 (b) The second substrate 24 which adhered the spacer to the first substrate 21 which trickled 

.quid crystal 23 is pded up m a vacuum so that it may be shown. And a sealant 22 touches the s«:oad!uisfrato^^^^^ 
Z^'^^'^T f Tvf "^'^ atoiospheric pressure from a vacuum, the first and the second sub^r2 iTd 24 ^ 

!rZir>^:j^ 2 'T'^^r' ^^^^ '^•^^^^^ ^^^^^^ ^^^^^ place where a clo^ spa^ 
was formed wilh the frmne of a sealant 22 between the first and the second substrate 21 and 24 LiqmTcmSIs 

^c^tint^^P.^f'^.'tt"^^^ 

second intervals of the dectrode substrates 21 and 24 narrow at diis time 

[0007] Thereby, it is drmpg 6 (c). It fills up with liquid crystal 23 within the limit of the sealant 22 between the first 
and the second substrate 21 and 24 completely so that it may be shown. Here, the gap between the fetSe ^nd 



completed 
[0008] 



L^fir^ H ^^fl^^.'^y ^« v^ntion] However, there were the following troubles by flie manufacture method of 

^tJ^tJ^"^^^^'^^^^'^^ ^""'S ^ -'^^ ^'^"^'^ ^'^^ substrate and two aT 

sfr^ched, Ae rapid flow of lujuid crystal arises between two substrates. TTierefore, the spacer made to adhSe 

^^Ztif f"^^ Tf '^^"^"^'^ "y^*^' ^ ^dial from the c^r^a panel 

and ,t mi^t mclme annularly and might incline near the sealant of a panel edge. TTius. when unevemiess aro^LTe 

[0009] Moreover depending on the relation between the diameter of a spacer, and gap ** between substrates the 
spacer and the substrate front face might contact more strongly than required. For lis reaso^w^ moS substrate 
for re-ahgnment, the substrate front face was contacted strongly, the orientation film and the SdXe? m S 
damaged or the spacer might bar movement of a substrate, moreover - the time of filling up SrXeh^eL sSrates 

Ir''^ •h"'"'' *• ^^'""^ "^^S *^ P^^^« ^'iff^^^tial of thelnsMVorthelle o^^^^ 

member, and m outside, since a closure member was stiU in a soft state by un-hardening when filled uptihe c^k 
irn^t anse in the closure member with the pressure, and poor closure mi4t occur ^' 
[0010] the closure wUch di^vma? showed the liquid crystal display panel which such poor closure generated, and 

member 22 onemck 22a - closure -- the time of the inside of the frame of a member 22 being a vacuiun^ cSe - 

S m ? ^T"^^ 1"^^^' 22 with the pressure of the atmospTJe wSworl^ Se 

Crack 22b of another side is produced from the inside of a frame 22 in many cases by the pressure of fte Ikuid^sL 
matenal 23 and the compatibility of Uquid crystal and a sealant which work outside. cW^Shmc^^^^^^ 
^or^^f!!^"1r ^?'/r ? "material will leak from a cell, or air will enter in a cell, a^S IlsSay 
property ofa liquid crystal display panel will be reduced , aim uic ui^pwy 

[001 1] Moreover, there is contamination of liquid crystal as one of the factors related to the display performance ofa 
hqmd crystal display panel lt can ask for contamination of this liquid crystal by measZg &e \ 
between the counterelectrodes which sandwich liquid crystal. The capacity to maintain thTi^t^SfSSL 
counts-electrode is so high that this voltage retention is Wgh, and the Vd^rS^e h>iC^ ShTcW 

uteaviolet rays for hardenmg at the center and edge of a liquid crystal display panel this graph - a horizonte'axis - 
UV irradiation time and a vertical axis - the voltage retention of liquid crystal - it is - tKe of a 3h A th. 

^TiT T"^^' '^''''^ "'1'^'* * <iiMay panel center secZ^i^adTS 

ulhaviolet rays for a long time, as this graph shows ~ closure ofa liquid crystal display panel ~ a m^b^- ftf 

llZ^TJ^f"""^' 'T' '^i*^ " ^ i^diltion time become' Cm adSn UV 

t ^T"^ ^'""^ "^^'^^ recommendation conditions. 

[0012] tins - ulbavio et rays - closure - a member - when near liquid crystal irradiates, it is for liquid crvstal and a 

ims iiquia crystal closure - a member although generated m near, it spreads with the oassaee of time anH th^ 

Sl^Zr', °J*K,"'tr"''"i' "^^^ ^^'^y P^^^ ^^^"'^ ^ ^« ti^^ invention rsrJaT^wI^o?^^ a 
Sl^r ^"^'^ ^ "^l^ ^"^^"^ ^b^*^*^^ vacuum dropping pouring m r^Sd 

Djstabute a spac«; unifonnly over the whole liquid crystal panel, equalize the gap bet^^L sK^es aSXe disr,hv 
perfomiance ofa hquid crystal display panel is raised. Moreover, while preventing ftTiS^rTS^s^^ 

[0013] furthermore, die time of this invention closing liquid crystal between substrates by the vacuum drooDin^ 
pounng-m method - closure - the poor closure by the crack initiation ofa memb^^i^S^itTS 

f ' Tl"^ ^^"^^ "y^^ *^P»^y P^«l ^hich can improve the ^ M^fa 1 S^stal 

display panel fortheimore, this invention closure - a member - wntamination of theS 1^^^^^^ 

d 1 f "'TT'f ^^"^""^ ^ «t offering the man2?actS m^^^ 
crystal display panel which can improve tiie display performance ofa liquid crystal display pmd ^ 



fte substrates 1 and 4 of the aforementioned coile, TW««stLrinVHii*? ^ of 
by the side of the aforemenUoned eleclKKte fom^tl hT^t^t l !• ''^ T"^ ^ "» 

side of each electrode formation of fte staK^TSnft^ rfS^^ ""r"" ^' *« 
up under reduced pressure, and solves by theramuStmXrf rfS^S,^^ f.'J' i' P«« 

having the process which extends die afa«Sen&Sltai?!Z,ll!f "?f ""^^^ 1^' <*a««erized by 
^layeramongthesubstrates I m^TSS^^^^r""^"^'^'"^'"^''^ 

Sy^^fC^^X'^t^^lT^'r: '"^ ^or«„enHoned li,„id crystal 
.le«™ie formation. S ^cS at^S,Ss^ 2^°^? ^1 ^ ^ ^ of afc^entoned one 
side of «,e [ at least ) dechodeta^fon fa Ae^S S^L"^ 1°' " '» *« by the 

piocess which trickli the liquid cS ITeriS?^ T"^.** ' " °f " """PH TIk 

sunonmfed by the aforemenrSan^X firb^the fde'^^^^^^ 

[0016] Or the process which fonnsdoublv at least the ftanipc9<>o«^ov t.- u . 

on the field by the side of one [ at le^Tel^tS fo^^, ""^'^ "^^'^'^ '^^^^ 21 along this field 

the aforementioned sealant by the Sf e^^e frT^tf^ 1 and 4 of a couple. TTie process of 

the liquid crystal material 3 i^ ^si^ wS^^^^^^^^^ ^"^T^ ' »d 4 which trickles 

1 and 4 of the aforementioned couple is made to Sni Si it n.£! •'J^^h electrode formation of the substrates 
manufacture method of the liquid cr^s^XkvS^h^c 1^ 5 ? '^"'^^ P""^^^^' attains by the 
aforementioned Uquid crystal matS 3 SoSt character^ed by havmg the process which extends the 
4 of the aforem JoneS^Cr ^ aformentioned hquid crystal layer among the substrates 1 and 

[001 7] Or after closing the aforementioned liquid crystal material 1 it «aWc k, ,u c 

aforementioned liquid crystal disolav oanel 2^^^^^TT ' . ^ manufacture method of the 

W2aand2bLch^nsisVLkLCis?d^^^^^^ ' [ at least ] inside of the 

aforementioned sealant. Or the frame wh^V^nd^^^^ ^ aforementioned couple of the 

side of one [ at leastTei^SleSraSS o^^^^^ ^^^^ 2 is applied to the field by d,e 

drmml . The process which trickli Te Hflufd^tS 1 11^^ to dewing 1 and 

ek^formation s^Cd«i by tt?s W Aa^^^ ^'^^ aforemention^ 

consists of this sealant 2, It soTvS^by ^^aSufe "^S""" ' ^^'^ fr^^' 

having theprocess which the field by AeXfSeT^ri^^^ 

aforementioned couple is made to coun^L L ,^n^^^^^ foimation of the substrates 1 and 4 of the 

^gSei^^^r^^^^^ crystal pane, characterized 

to the down side, and has the needte 147wS raS^LTnT^'f/r^^^ liquid crystal feed holes 13 

inteiTial pressure is maintained unifonnly kSd AiSJciist Z^7^. "^'if "'"'"^"^ ^ ^ "^^^'^ ^ 
liquid crystal feed holes 13 so that it^'itee °P^' ^'^^^^ *«se 

[0019] 

*rp:;iLfs^siya.i"r2%r„fs^ 

inside of fl,e substrate of the couple^chl^t^ a IfaSS^l?^ '^y" f"™** " 'h' 

perfoiming re-aligmient can be ^unS tST^ ' ">»vement of the substrate fcr 

[0020J M^ver^cTc^ b^e toXe^^"^ f L^™? ^ """"8 experimentally 

Strc^sSi^iitirftSSH'^^^^^^ 

pa.«e...p.s,«.^yth.rap«a^™^"^^^r.ir^^^^^^ 



etc.. it can prevent inclining and distributing a particle on a substrate, and the homogeneity of ****** between the 
. substrates m a panel side can be raised. Since especially the particle of the above-mentioned path is easy to oass there 
IS .wrap need in this particle with adhesives. u»«c 
[0021] Moreover, since it is hard coming to damage a sealant by viscosity's adhering the sealant of 50000 or more cos 
to the electrode formation side of a substrate in the shape of a frame, dropping liquid crystal within the limit and 
closmg by reduced pressure-ization to external force, poor closure of the sealant at the time of being filled up with 
hqmd crystal between substrates can be reduced. Moreover, the frame of a sealant is doubly prepared in the electrode 
formation side of a substrate at least along the direction of a substrate flat surface, the pressure differential of sealant 
mside and outside at the time of enclosing liquid crystal by [ of the frame ] dropping liquid crystal inside most and 
closing under reduced pressure is eased, and generating with poor closure can be reduced. Moreover, by [ of the frame 
of a sealant ] leaving the inside most at least and removing a substrate, finally an unnecessary closure frame is removed 
and a liquid crystal display panel is simplified. 

[0022] Furthermore, contamination of the liquid crystal which liquid crystal and a sealant react and produce can be 
prevented by irradiating ultraviolet rays by establishing a shading means near the inside of the frame of an optical 
hardenmg type sealant to which it adhered at the electrode formation side of a substrate, dropping and enclosing liquid 
crystal material within the limit of a sealant, irradiating ultraviolet rays, and stiffening a sealant. Thereby the display 
performance ofa liquid crystal di^lay panel can be raised. 

[0023] Dropping of the liquid crystal material in this invention is using the dispenser opened and closed with a needle 
According to this, drip could be made uniform with high degree of accuracy, and, moreover, it was checked 
experimentally that repeatability is good. 
[0024] 

[Example] Then, the example of this invention is explained based on a drawing below. 

(The 1st example) Drawingl (a) - (e) It is the cross section showing roughly the manufacture method of the liquid 
wystal display panel concerning the 1st example of this invention. 

[0025] In those drawings, although the first substrate 1 consists of glass etc., transparent electrodes and orientation 
films, such as ITO, are foraied in the whole surface in fact, patteming of the circuits, such as a TFT element and a bus 
line, is earned out fiirther and liquid crystal is supplied on the TFT element etc., a transparent electrode TFT etc are 
omitted drawmg, m order to clarify explanation. First, drawin g l (a) The sealant 2 which consists of an ultraviolet-rays 
h^ening type resm etc. is formed in the field by the side of electrode formation of the first substrate 1 in the shape of 
a fiBme, and the liquid crystal 3 of the specified quantity is dropped by the well-known method inside the frame of a 
sealant 2 so that it may be shown. Moreover, the field where liquid crystal 3 was dropped among the first substrate 1 
counters the adhesion side of the spacer 5 of the second substrate 4, and is arranged. 

[0026] The second substrate 4 consists of transparent materials, such as glass and a quartz. Moreover, although the 
black matrix, the light filter, the common transparent electrode, and the orientation film are formed iii the side which 
counters the first substrate 1 among the second substrate 4 in order, they are omitted in order to simplify explanation. 
Next, the sealant and spacer which were adopted by this example are explained. 

[0027] (sealant) It is important to choose the sealing material of suitable viscosity so that a sealant 2 is for example, 
UV hardemng type, and serves as adhesives of the first and the second substrate 1 and 4 at a next process, it may be for 
dividing the space which moreover encloses liquid crystal 3 between substrates and a sealant 2 may not cause poor 



[0028] 
Table 1] 
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[0029] Table 1 is a table having shown the relation between the viscosity of a sealant, and a closure percent defective 
The mcidence rate with a closure percent defective very high when die viscosity of a sealant is 20,000 or less cps as 
tins table shows, and a sealant poor [ the viscosity ] in 50,000 or more cps is a low very much. Therefore, it is desirable 
that viscosity uses the material of 50,000 or more cps as a sealant 2. 

[0030] (spacer) On the orientation fihn by the side of the second substrate 4 (un-illustrating), uniformly, the spacer 5 is 
spnnkled and it adheres to it. A spacer 5 is the particle of a uniform size and consists of almost spherical plastics etc 
When the path of a spacer 5 pastes up the first and flie second substrate 1 and 4 by die sealant 2, it is decided to make 
umform Uquid crystal layer tiiickness between substrates over the whole. Moreover, the path of a spacer 5 must also 
take mto consideration not barring substrate movement in the case of the re-alignment of the first performed at a next 



process, and tfie second substrate 1 and 4 
[0031] 
[Table 2] 
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±0.1 



J. 8 
±0.15 



lowSJ^Sldberd^^^^^^ 
nonuniforrnityshowsft e^orS^^^ 

diameter changes the Uquid ciystanaySc^cS ofSf^S T ^ ^^^^^ « 

micrometers (product madeofSrySamt^^^^^ * and 4, using the 5 

whole panel of substrate movement by subTate rSiL S ^ nonumformity in the whole state and 
subs Je was performed by one sl^^ . T ^^^^^ of movement here of a 

ITSasthe iret^o7~ 

other hand, liquid crystal thTcCs w^b^rZel s 9 ^ '"^^'^^ *^ 0° ^e 

nonunifoniit?, ****** b^eSLX 5 8 aerometers or more. About liquid crystal thick 

changeless. ^ ^ nucrometers and it turns out by 5.6 micrometers or less that it is 

more desirable than the lic^d aystd iay^S'b?^^^^ ^ it is 

Z?*'^^ -'"^«^>*« -«>•«' "f -nixing 

adopted. AccoriiBg to this mSS a " ™ SO-SWegree C atmosphere is 

spacer 5 adheres to tte font Sr^n^stri^ Stt ^l"""" ""'^ ^ 

second substrate 4 adheres to a spacw 5 "> state of a gratn. At thK time, the ftont 6ce of the . 

methods, a iry atomidng pj^i^i; ' / electHdty-/ it ]. As other spacer adhering 

the H,«d c.^ flow etc^tl.TItXwl'^^ISnT^^ 

co^aal layer thickness of the whole liquid crystal pSmpt^™* '^"'S""^ »f Hquid 

the fiom face with idhes1S«Z^pt^y ZfT^^^^'' ^ """^"8 "f 

LTfi^nfD^C^S:^: tai:S^S''' "f""^'™ ^^^^ adhere 

conventional spacer at IWtoS C^TlLs a«^?i t 30 tmnntes was performed to adhesion processing of the 

and the second substrate 1 SXal' S^^TZ T^^'' ff^ f"^ »" ""king L Rr.t 
is filled up with liquid crystal 3 rtot i mlS™^ '^^'^^"'''^"^^ ' 

pressure at this time, by the pre^sSfe^S^^sl^nd^'r.'"/ * '^'^ atmospheric 

r^sj'i^rj^-casSSS^n-^^ 

atmospheric pressie, dthtigh or^Tt^ISf^ .f"™"^ ' ^""""g "toosphere to 
washedawaybythespaee^S^^flteLw^^hS^r^'-S^-;-^^^^^^ 



mmtained in the state where it was distributed umforaily at this example. Moreover, although there is a bic 

[0041] When the state where fte gap 6 between the first and the second substrate 1 and 4 was completely filled ud with 
I qujd crysta^ 3 .s shown it ,s drawingi (c). Becoming like, the — ** becomes the predetemiin^ vSue d he^^- 

J?S tiSf W t;'f "^t^ ^"°^«te^ AlAough not shown in drawing in detail the spacer 5 is not in co^ct 
A toe fir^t fiont fece and homogeneity of a subs^ 

^^T^flZr J ^"^"^ ^ '^"^^^ «f ^ *e second subst^te 1 

of* 1^ 5 ^ ^ ^ a curve further ~ liquid crystal - thick - d becomes a bigger value than the 

Ete f^""* ^ ^^"^ ^'^"^ substrate 1 or the second 

sutetrate 4. and paforms re-aligmnent. This process is performed under atmospheric pressure. At this time since the 

St 2^ irn;«!i!rf ^^^^ ^ir? "'^^^^^'^^ ^ *^ P^^« n^«^<^"^ vapor lamp at a 
sealant 2 i is rnade to harden^ and the first and the second substrate 1 and 4 are fixed so that it may be shown next 
tamgj. (e) **** --the portion outside the sealant 7 of the second substrate 4 is cut, and it removes wftTe 
_atyspacer5betweenthefi^^ 

3 Therefore, a liqmdaystal display panel is simplified and it becomes easy to treat H^uucrysiai 
[0044] As mmtioned above at this example, by using a spacer with adhesives, a uniform distribution of a spacer can 
be maint^ned over the whole panel, and the work which took 1 hour or more in the 10 inch class c^nvenSw is 
completed m several minutes. Moreover, substrate movement for the re-alignment of a substrate can be SsSow 

Furthemiore as a sealant, since viscosity is using the sealing material of 50.000 or more cps. generating with 000/ 
closure can be reduced and the yield of a liquid crystal panel can be improved gcneraiing wim poor 

Kla If?? "f^^^'y t° a liquid crystal panel so that the above conditions may be fulfilled. Although 
^o^i f ""^IT^ ^^.i' "'''^^^ ^* "^^y ^bout the diamefer of a spacer, it^ 

-^VT "^^^ ^ ""^^^ of jurisdiction about liquid crystal whether it is dropped with repeatability 
sufficient wito high precision, and supplies with the point of this technology, the result in Sich this inSon person 

r^?f?lf ^ ^ ~ ~ and It found out that only application was possible 
[0046] Table 3 is the result of investigating precision about various dispensers 
[0047] *^ 
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1 ^^f'^^^t^^^f - ^'fP^ of an opening-and-closing nose-of-cam needle formula ~ for example 
fl , T'^. ^^"^ sets and the cap 12 on whom the point sharpened attLes in 

Ac soffit of the liquid crystal receipt machine 1 1 which contains liquid crystal 3 - having - the cap's 12 center - 
nZ^KJirt^ """^ moToo^^, a cap's 12 dipping - on a hole 13, the needle 14 which can move up and 

down by electromagnetic arranges ~ havmg - the vertical movement - the soffit of a needle 14 - dipping ~ the upper 
r^^. ' V ^ a hole may be closed or opened Moreover, the interior of the liquid cryX 

receipt machme 11 is adjusted so that it may always become a constant pressure 

HSff J^r^"^"" ~ ; "?f^ ^^PP"'^ supply performance is shown in drawing using the dispenser 
of an opemng-and-closmg noseH)f^ needle fonnula For example, AKYURAJIETTA by the no boss was us J 

^f tiS^^^?'*'' "^"^ ^'m •^2^"'^ « 14 of the internal pSsure 

ot the liquid crystal receipt machme 1 1 is 26G. 

[0050] It is diawing2 (b) about the relation between dispensing time (open time of a needle valve), and liquid crystal 



drip, and the experimental result of the liquid crystal drip per unit time at each [ of dispensing time 1 time It is shown 
. Accordmg to this experiment, good linear relation is between dispensing time iid liquid co^ftalXp a^d the Hau^^^^ 
crystal dnp around unit time is fixed in a high precision. » ^fyj»uii onp, ana tne liqmd 

ElJJoJl'J^''"*^'^? ~ '^'IT repeatability ofliquid crystal drip accompanying the increase 

m the shots per hour of liquid crystal by the dispenser of an opening-and-closing nose-of-Ln needle 2ula 
examined, die result as shown in drawing J was obtained According to this, wh^ the shot of theTq^d Z^^^^^ 
continuously earned out 100 tmies in two days, the error of the amount of dispensers is less than **m 
t!^di^Z% ^ repeatability were obtained. In addition, similarly the conditions of the shJt on ftMst and 

S vS.32in?nK "^^^ *^PP^8 pouring-in method which trickles liquid 
aystd m vacuum atmosphere since a structure top is possible also for using the dispenser of an opening-and-clos2ig 

m^tAZ^^lTf "".^ ^^^l"" ^^^y "^"^^ ^^^^ ^0PP«1 ^ atmosphericVessuS ^ 
S ^ ^ A shading fihn is prepared in the inferior surface of tongue of the second substrate 4 which met the 

^1 2 near the inside in order to prevent contamination of the liquid crystal 3 which prevents the reaction of Se 

m dit^Hs^?^ bS ""^^ ^"""^ ^ '^^P^^' ttT********. 

[0053] todag 4 (a) The plan of the shading film 8 formed in the second substrate 4, and drawing 4 (b) It is the cross 
section. era>^ (a) The shading film 8 fomied in the background through the second th^^^St ^bstot^Ts 
shown, nie shadmg fi m 8 is the field which met inside the frame-like seaSnt 2. it is formed in the ou™f a 

IrlnLi w ^ ^ ' 2> ^'^^ is not hardened by th; sealant 2 will 

S mavtr^™^' ST' f^™^ shading fibn 8 and a sealant 2. Moreover' althougTie Zding 

pr^Sr^o^™?^^^^^ 

[0054] If the shading film 8 carries out patterning of the fihn (for example, chromium film) which constitutes the black 
matnxfijn formed m the second substrate 4 and it is formed in order to r^ise display quality, it doeT^^mSe a 
manufec^ng process c^nplicate In order to stiffen a sealant 2, in case ultraviolet rays are iiadS^s toai 
(b) to Ae extenor of the first and the second subsd^te 1 .4. The shading mask [ like ] 10 is placed andAe 
nradiation of a viewmg area 9 is prevented. TTie shading field by the shading film 8 is because it is reshicted between 
the viewmg area 9 and the formation field ofa sealant 2 u i!» resmciea oerween 

EKT^' shading fihn may be prepared in the firet substrate 1 side when irradiating ultraviolet rays 

iZu . ^ ^ '""^"T^ ' '^^^ ^' ^'""g °f ^ fo^ed in the first L^te it^ 

metels. such as alumirium, therefore, as for a shading film, forming with an insulating material is desirabir^us^L 
idtraviolet dosage irradiated by the about two-sealant liquid crystal 3 by fomiing the shading fito 8 c^ be learned 
^a^Iy the reaction of die sealant 2 and liquid crystal 3 by UV irradiation can L r^uced. ^ront^nati W 
aysjl 7 can be lessened extremely. And with the external shading mask 10, the reaction of the liquid (^S in a 

[0056] As mentioned above, in this example, since it is made to prevent tiie UV irradiation of tfie liquid crystal near the 
^^^^T^T^Z^^'^^"^^ *^ °f ^ ^^^t 2 and liquid crystal 4 is avoSeT^ cZ of 

^T^^TJ ^ ^ ^""^^'^ '^"^ crystal electric resistance wT 

Nal^e tibl^^^^^^^^^ TT"" J""'^ ? polymerization type, the product made from tir^ 

T^^im 'T T ^«^f"t. "lost declme m liquid crystal retention was not seen. In addition, as liquid crystal 

[0057] It becomes umiecessary in addition, to make ulO:aviolet rays into the shape ofa beam, to irradiate only the 
firame-hke sealant 2, and to use a shading fibn in this case ucoiu, lo inaaiaie omy me 

SI'lMicT'^^'^ t'*''"^ ^ ^^"^ is the same as what explained the manufactiire method of the liquid 
oysta display panel concerning the 3rd example of this invention in the 1st example, the formation metiiod of L 
sealant for closing two substrates which counter differ. uuu mcuiou!, ox me 

[0058] aajYingS (a) and (b) It is tiie plan and cross section ofa Uquid crystal display panel in tiie state where liauid 

was enclosed. Dmml (a) It sets, sealant 2b is fomied in the outeide ofTealant 2a in aTanTand 
ay^tel 3 IS enclosed inside ^ant 2a. The space between sealants 2a and 2b is a vacuum, and the out;ide oSant 2b 

the first substrate 1 m a vacuum, m order to form such double sealants 2a and 2b. And if the first and tiie second 



luu^yj lUe inside of sealant 2a is a vacuum mosUy until it fills uo with linniH m/ctai ^ • ^ea^ant ^o- 

aisesum-undiog atoo^herc is made into ata<«pLc,;lZ=^^^^^ 

Howey^, ,t can change into the state where the outside of sealant 2a was ato made toto fte w 

:srrir:i&L^:rjr2Se\s^ 

[0061] 

i^SS ^""1!'''^ vu"' *° *e of a sealant in the substrate which was 

atmosphenc pressure, and its manufacture method By using what has a diametJ3w .1 i^^JT^^ ^ . 
the Hquid crystal lay. thickness between substrates ^T^it^^^e^tTofS^S ird^e iLT^^SS^e^ 
be ajsured. maintaining the homogeneity of the liquid crystal layer thickneL b^^ sLb^te? ^^''-"^'^'"^ 



♦ NOTICES ♦ 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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